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GHVLJQSURFHVVWKHDXWKRUVGHVFULEHWKHHQFRXQWHUHGSUREOHPVDQGVXEVHTXHQWVROXWLRQVDGRSWHGIRFXVLQJRQVRPH
VHQVLWLYHDVSHFWVRIWKHSURMHFW
6LWHGHVFULSWLRQDQGJURXQGFRQGLWLRQ

)LJ±$EUXSWPURFN\ZDOO
$VKRUWGHVFULSWLRQRIWKHVLWHIURPJURXQGFRQGLWLRQSRLQWRIYLHZLVTXLWHUHOHYDQWDQGIXOO\MXVWLILHVIXUWKHUWHFKQLFDO
VROXWLRQV)LJXUHSUHVHQWVWKHVLWHFRQILJXUDWLRQDQGWKHDEUXSWPVWHSUHSUHVHQWHGE\WKHH[LVWLQJURFN\ZDOO
$VDUHVXOWRIWKHSHUIRUPHGJHRWHFKQLFDOVXUYH\IROORZLQJWZRPGHHSURFNGULOOLQJVWDUWLQJIURPWKHVXUIDFH
VXFFHVVLYHOD\HUVRIYHJHWDOVRLOWKHQDOWHUHGFUDFNHGYROFDQLFURFNDQGGHHSHUFRPSDFWYROFDQLFURFNKDYHEHHQ
IRXQG$WPGHSWKUHFRPPHQGHGGHSWKRIIRXQGDWLRQVHPLFRPSDFWURFNZLWKDFRQYHQWLRQDODOORZHG
SUHVVXUHSFRQY N3DKDVEHHQLGHQWLILHG)XUWKHUPRUHDORZJHRWHFKQLFDOULVNRIIRXQGDWLRQJURXQGGDPDJHKDV
EHHQHVWLPDWHGE\WKLVVWXG\E\XQGHUJURXQGZDWHURUFUDFNLQJRIWKHURFN
$WWKHVDPHWLPHODQGVOLGHGDQJHUVWLOOSHUVLVWHGVWDUWLQJIURPWKHWRSRIWKHSUHVHQWHGZDOOXQGHUXSSHUEXLOGLQJ
SUHVVXUH%HVLGHVWKHFRQFOXVLRQVRIWKHJHRWHFKQLFDOVXUYH\LVVXHGDIWHUWZRGULOOLQJVRQO\VXSSOHPHQWDU\FDXWLRQ
KDGWREHWDNHQZLWKWKHRFFDVLRQRIXSKLOOLQIUDVWUXFWXUHH[FDYDWLRQVWU\LQJWRLGHQWLI\JURXQGDVSHFWDQGSRVVLEOH
URFNFUDFNLQLWLDWLQJLQRUGHUWRDYRLGDQRYHUDOOFROODSVHRIWKHURFN\ZDOOE\JOREDOVKHDU
$UFKLWHFWXUDOFRQFHSW
&RQVLGHULQJWKHLQYHVWPHQWFKDUDFWHUDQGWKHVLWHFKDUDFWHULVWLFVSUHYLRXVO\GHVFULEHGWKHDUFKLWHFWKDGWRUHVSRQG
WR D YHU\ FRPSOH[ WDVN SDUWLDOO\ LPSRVHG E\ WKH WHFKQRORJLFDO IORZFKDUW DQG SDUWLDOO\ E\ FOLHQW UHTXLUHPHQW RI
DHVWKHWLFDQGFRPPHUFLDOEUDQGQDWXUH>@7KHWHFKQRORJLFDOIORZFKDUWLVSUHVHQWHGLQILJXUHIRUERWKEXLOGLQJV
LHWKHORZHUEXLOGLQJKDYLQJPRVWO\DIXQFWLRQRIZLQHVWRUDJHZLQHFHOODUUHVSHFWLYHO\WKHXSSHUEXLOGLQJZLWK
GRXEOHIXQFWLRQRILQGXVWULDOSURFHVVLQJDQGFRPPHUFLDOVKRZURRPIRUZLQHV
$VIRU WKHDHVWKHWLFDQGEUDQGUHTXLUHPHQW WKH,WDOLDQLQYHVWRUKDVUHTXLUHGDVSHFLILFRU³FXVWRPHUWDLORUHG´
DUFKLWHFWXUHIRUWKHW\SHRIFRPPHUFHLQZKLFKWKHFRPSDQ\LVLQYROYHGLQRWKHUZRUGVZLQHPDUNHW7KHQHZHUHFWHG
FRQVWUXFWLRQVVKHOWHULQJPRGHUQWHFKQRORJ\V\PEROL]HGE\WKHVSRWVLQILJKDGWREH³KLGGHQ´XQGHUDVSHFLDO
ILQLVKLQJDGDSWLQJWKHPWRWKHURFN\HQYLURQPHQWWRWKHYHJHWDWLRQDQGWRUHJLRQWUDGLWLRQV7KXVWKHXSSHUEXLOGLQJ
PORQJPZLGHDQGPKLJKFRPSOHWHO\EXLOWRIVWHHODQGKDYLQJDQDFWXDOFODGGLQJRIVDQGZLFKSDQHOV
>@ZDVUHTXLUHGWRKDYHWKHRXWHUOD\HURILY\OHDIVKHGHUDRYHULWVZKROHSHULPHWHULQFRPSOHWHDJUHHPHQWZLWK
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KLOOYHJHWDWLRQDOODURXQG6XFKQDWXUDOILQLVKLQJWKRXJKDGDSWHGWRWKHLGHDRI³ROGIRUWUHVVLQYDGHGE\KHGHUD´LV
TXLWHXQXVXDOIRUDQLQGXVWULDOFRPPHUFLDOEXLOGLQJQRZDGD\VDFWXDOO\EXLOWRIVWHHODQGUHLQIRUFHGFRQFUHWHJLYLQJ
VRPHVXSSOHPHQWDU\SUREOHPVWRWKHDUFKLWHFWLQGHWDLOLQJSURFHVVDQGWRWKHVWUXFWXUDOHQJLQHHUDVZHOO)LJXUHVDQG
JLYHDQLPDJHDERXWWKHSODQQHGEXLOGLQJFRPSOH[DQGLWVDGDSWDWLRQWRVLWHJHRJUDSK\DVJLYHQE\WKHDUFKLWHFWV


)LJ±7HFKQRORJLFDOIORZFKDUWRIWKHLQGXVWULDOEXLOGLQJ
$FWXDOO\WKHDGDSWDWLRQRIXSSHUEXLOGLQJREMHFWRIWKHSDSHUSUHVHQWHGLQILJXUHVDQGWRVLWHFRQILJXUDWLRQLV
OHDGLQJWRDWRWDOO\XQFRQYHQWLRQDODUFKLWHFWXUHZKHUHRQHHQGRIWKHEXLOGLQJUHVWVRQWKHURFN\KLOORQDOHQJWKRI
PIURPWKHWRWDOOHQJWKRIPZKLOHWKHUHVWLVVXSSRUWHGE\DVLQJOHPDVVLYHFRQFUHWHSLOODULQIRUPRID
UHLQIRUFHGFRQFUHWHWRZHU7KXVWKHUHPDLQLQJHQGRIWKHEXLOGLQJVSDQQLQJEH\RQGWKLVFRQFUHWHWXEHEHFRPHVD
PORQJFDQWLOHYHU]RQH>@)URPLWVSRVLWLRQWKLVSDUWLFXODU]RQHZLWKDODUJHJOD]HGJDEOHZDOOVHHILJXUH
RIIHUVDQH[FHOOHQWVLJKWGRZQKLOODQGRYHUWKHVPDOOWRZQRI3kQFRWD7KHUHIRUHWKHDUFKLWHFWKDVSODFHGLQWKLV]RQH
RIWKHEXLOGLQJWKHZLQHVKRZURRPDQGDVPDOOUHVWDXUDQW
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
)LJ±'YLUWXDOLPDJHRIWKHXSSHUEXLOGLQJ


)LJ6FDOHPRGHORIWKHFRPSOH[
$VLQJHQLRXVDVLWDSSHDUVIURPDUFKLWHFWXUDOSRLQWRIYLHZVXFKXQFRQYHQWLRQDOGHPDQGZLWKDZKROHEXLOGLQJ
ZRUNLQJDVDKXJHFDQWLOHYHURYHUDVSDQRIPLVSXWWLQJDFRQVLGHUDEOHSUHVVXUHRQWKHVWUXFWXUDOHQJLQHHUWR
ILQGDVXLWDEOHGHVLJQVROXWLRQ
6WUXFWXUDOVROXWLRQYHUVXVDUFKLWHFWXUDOGHPDQG
7RVDWLVI\WKHDUFKLWHFWXUDOUHTXLUHPHQWVWKHVWUXFWXUDOHQJLQHHUKDVHPSOR\HGD'VWHHOVWUXFWXUHVRPHKRZVLPLODU
WRDEULGJHVWUXFWXUH$OD\RXWDQGHOHYDWLRQRIWKHVWUXFWXUDOVROXWLRQDSSOLHGLQWKLVFDVHDUHSUHVHQWHGLQILJXUH

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
)LJ±/D\RXWDQGHOHYDWLRQRISUHVHQWHGVWHHOVWUXFWXUH
7KUHHPDLQODWWLFHJLUGHUVEXLOWRIKRWUROOHG(XURSHDQSURILOHVVLPLODUWRWKHPDLQJLUGHUVRIDEULGJHZHUHSURYLGHG
RQ WKH ORQJLWXGLQDO GLUHFWLRQ RI WKH EXLOGLQJ LH JULG D[HV$& DQG( IROORZLQJ WKH GLUHFWLRQ XSRQZKLFK WKH
FDQWLOHYHUHQG]RQHLVZRUNLQJLQEHQGLQJ)RUHDFKODWWLFHJLUGHUWKHVXSSRUWSRLQWVDUHORFDWHGRQWKHWUDQVYHUVDO
JULGD[HVDQGVHHILJXUH2QWKHWUDQVYHUVDOGLUHFWLRQRIWKHEXLOGLQJRQHDFKD[LVFDVWHOODWHGVWHHOEHDPV
ZLWKFLUFXODURSHQLQJVZHUHSURYLGHGERWKDWGHFNLQJDQGURRILQJOHYHORIWKHEXLOGLQJWKXVFRPSOHWLQJWKH'VWHHO
VWUXFWXUHLQDZD\VRPHKRZVLPLODUWRDEULGJH7KHIROORZLQJORDGVDUHDFWLQJRQWKHGHVFULEHGVWUXFWXUHGHDGORDG
RIWKHVWHHOIUDPHZRUNFRQFUHWHGHFNLQJSDFNDJHN1PURRILQJSDFNDJHN1PPDVRQU\SDUWLWLRQZDOOV
FODGGLQJV\VWHPORDGLQFOXGLQJLY\OD\HULPSRVHGORDGLQWKHVKRZURRPDQGUHVWDXUDQWN1PLPSRVHGORDG
LQWKHWHFKQRORJLFDO]RQHN1P$OVRFOLPDWLFORDGVZHUHFRQVLGHUHGDVVQRZORDGZLWKFKDUDFWHULVWLFYDOXH
DFFRUGLQJWR5RPDQLDQVQRZPDSN1PZLQGORDGZLWKFKDUDFWHULVWLFYDOXHDFFRUGLQJWR5RPDQLDQZLQGPDS
N1P7KHHDUWKTXDNHORDGVSHFWUDOFKDUDFWHULVWLFVSHDNJURXQGDFFHOHUDWLRQDJ JVSHFWUXPFRUQHUSHULRG
7& VHFȕ QRUPDOL]HGHODVWLFVSHFWUXPIXQFWLRQȕ7DFFRUGLQJWR WKH5RPDQLDQ6HLVPLF&RGH>@7KH
SDUWLDOVDIHW\IDFWRUVFRUUHVSRQGLQJWRHDFKORDGW\SHWKHORDGFRPELQDWLRQVDQGVXEVHTXHQWFRPELQDWLRQIDFWRUVZHUH
DGRSWHGWRWKH5RPDQLDQFRGHKDUPRQL]HGZLWK(XURFRGHSDFNDJH>@)ROORZLQJWKH³EULGJH´VWUXFWXUDOPRGHOD
FRPSRVLWHGHFNLQJV\VWHPZDVSURYLGHGIRUDOOWKHVXVSHQGHG]RQHRIWKHEXLOGLQJLQFOXGLQJWKHFDQWLOHYHUHQGLH
RQDOHQJWKRIPXVLQJĭPPGLDPHWHU1HOVRQVWXGFRQQHFWRUVZHOGHGRQWKHVHFRQGDU\FDVWHOODWHGEHDPV
SOXVFPQHWWKLFNQHVVFRQFUHWHUHLQIRUFHGVODE&RQFUHWHFODVV&WRWKH5RPDQLDQ&RGHZDVXVHG7UDSH]RLGDO
VKHHW PPGHHSSHU PP WKLFNZLWK VLGH SULQWV VSHFLDOO\PDGH IRU FRPSRVLWH GHFNLQJZDV XVHG DV D ORVW
IRUPZRUN7KHFRPSRVLWHGHFNLQJZLWKLWVVWURQJGLDSKUDJPHIIHFWKDVDFRQVLGHUDEOHFRQWULEXWLRQWROLQNWRJHWKHU
WKHPDLQ HOHPHQWV DQG SURYLGH D ' VWUXFWXUDO UHVSRQVH DV SODQQHG$ OLJKWZHLJKW WHUUDFH URRILQJ V\VWHPZDV
SURYLGHGEXLOWRIPPGHSWKPPWKLFNWUDSH]RLGDOVWHHOVKHHWQRSXUOLQVSURYLGHGSOXVPPPLQHUDO
ZRRO WKHUPDO LQVXODWLRQOD\HUSOXV39&PHPEUDQHDVK\GURLQVXODWLQJOD\HUSOXVDFPWKLFNSURWHFWLRQOD\HURI
PRQRJUDQXODU JUDYHO 6DQGZLFK SDQHO  PP WKLFN ZHUH FKRVHQ WR SURYLGH WKH DFWXDO WKHUPDO LQVXODWLRQ DQG
ZDWHUSURRIKDOOFODGGLQJ>@GUHVVHGLQYHJHWDWLRQLY\OHDIVEH\RQGLWVRXWHUVNLQ

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

)LJ±'7(./$LPDJHRIWKHSUHVHQWHGVWHHOVWUXFWXUH
([WHUQDOJDOYDQL]HGVWHHOJULG[[PPVXSSRUWHGE\VWHHOSODWHEUDFNHWVZHOGHGWRWKHPDLQVWUXFWXUHZDV
SURYLGHGDOORYHU WKHEXLOGLQJSHULPHWHU WRVXVWDLQ WKHRXWHUYHJHWDO OD\HURIKHGHUD RXWVLGHSDQHOFODGGLQJ7KH
UHODWLRQEHWZHHQWKLVUDQGRPO\JURZLQJYHJHWDWLRQDQGWKHUHE\SURGXFLQJDUDQGRPO\YDULDEOHGHDGORDGDQGLWV
VXSSRUWVWUXFWXUHPDGHRIVWHHODVZHOODVWKHSRVVLEOHFRUURVLYHUROHRIWKHYHJHWDWLRQRQVWHHOHOHPHQWVUHPDLQVWREH
REVHUYHGLQWKHIXWXUHDVWKLVDUFKLWHFWXUDOVROXWLRQLVWRWDOO\XQFRQYHQWLRQDO
)LJXUHLVSUHVHQWLQJD'LPDJHRIWKHGHVLJQHGVWHHOVWUXFWXUHEXLOGLQJPDLQIUDPHDVDQRXWSXWRI7(./$
&$'SURJUDPPH7KHWKUHHORQJLWXGLQDOODWWLFHJLUGHUVDUHYLVLEOHDOORZLQJIRUWKHGHIOHFWLRQFRQWURORIFDQWLOHYHU
]RQHRI WKHEXLOGLQJ$FWXDOO\ WKLV LV LQLWLDWLQJDQ LQWHUHVWLQJGLVFXVVLRQFRQFHUQLQJVRPHVHQVLWLYHDVSHFWVRI WKH
VWUXFWXUDODQDO\VLVDQGVXEVHTXHQWSURMHFWVROXWLRQV
'LVFXVVLRQRQVRPHVHQVLWLYHVWUXFWXUDODVSHFWV
'XULQJWKHVWUXFWXUDOGHVLJQSURFHVVVRPHVHQVLWLYHDVSHFWVFDPHWROLJKWDQGZHUHVROYHGE\WKHGHVLJQWHDP$
ILUVWSUREOHPZDVUHODWHGWRGHIOHFWLRQFRQWURODWWKHH[WUHPHWRSRIWKHFDQWLOHYHU]RQHRIWKHEXLOGLQJ$VWKHGHVLJQHU
ZDVGHDOLQJZLWKWKHZKROHXSSHUEXLOGLQJVSDQQLQJPRYHUWKHORZHUVWRUDJHKDOOXQGHULWWKHQHHGIRUGHIOHFWLRQ
FRQWUROZDVH[WUHPHO\VHYHUH7KHHPSOR\HG6/6FULWHULRQOLPLWLQJWKHYHUWLFDOGHIOHFWLRQZDVįDOO P 
P PP$IWHU VHYHUDO DWWHPSWV DQG FRUUHFWLRQV LQFOXGLQJ VWUXFWXUDOPRGLILFDWLRQVSHUIRUPHG LQ WKH
DQDO\VLVSKDVHWKHPD[LPXPYHUWLFDOGHIOHFWLRQDWWKHWRS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